Adding Event Handlers

So far we have seen how basic animation may be achieved in the first part of this work.  We have seen how to plan and create a sprite along with applying good principles of object oriented design.

The next thing that we will look at is how to add some interaction to the animation.

As things stand the saucer just sits there with some flashing lights.
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What we want to happen eventually is that the user presses keys on the keyboard and something happens.

Ultimately there are four things we want to happen.

1. The user presses the up arrow and the saucer accelerates via thrust from its base.

2. The user presses the left arrow moving the saucer to the left
3. The user presses the right arrow moving the saucer to the right
4. The user presses the down arrow turning off the engines and allowing gravity to take the ship down

Events

As in ASP.NET and C# events in JavaScript are things that happen to the interface generated by the user or by the system.

The load event is an example of a system generated event which is triggered when the page is loaded in the browser.

User generated events are such things as mouse events, touch events (say on a tablet) or keyboard events.

In this example we will look at keyboard events – the principles for other events are pretty much the same.

In order to do something with an event we need to add an event listener.  The event listener is a function that will run whenever that event is triggered.

To illustrate how this works add a new HTML 5 page called KeyDemo.html
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Add to this the script tags and the basic event handler for the page load event

<!DOCTYPE html>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
</head>
<body>
        <script>
            //event handler for the load event
            window.onload = function () 

     {

            }

    </script>
</body>
</html>
To create the listener we need two things

1. We need to create the listener

2. We need to create a function to handle the event

Firstly we will create the function like so…

<!DOCTYPE html>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
</head>
<body>
        <script>
            //event handler for the load event
            window.onload = function ()

            {

                //function to handle keyboard events
                function KeyboardEventHandler(event)

                {

                }

            }

    </script>
</body>
</html>
This creates a new function called KeyboardEventHandler which accepts a single parameter which is the event that has been triggered.

Now we have a function to handle the event we need to add an event listener to watch for events being triggered.  When such an event is triggered we need the event handler function to be called.

The following code does this…

<!DOCTYPE html>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <title></title>
</head>
<body>
        <script>
            //event handler for the load event
            window.onload = function ()

            {

                //function to handle keyboard events
                function KeyboardEventHandler(event)

                {

                }



  //add a listener for the keydown event
                window.addEventListener('keydown', KeyboardEventHandler, false);
            }

        </script>
</body>
</html>
Try running the page.  Not much will happen but you shouldn’t get any errors.

What we have done here is add an event listener to the main page “window” listening for “keydown” events.  Should such an event be triggered the function “KeyboardEventHandler” is called.  The last parameter “false” is optional in most browsers but not all and controls how the event is handled – the default being false.

Note that we need to type the name of the event we are listening for correctly.  Getting this wrong will mean that the listener will be listening to an event that will never happen.

The next step is to modify the code such that we are able to see what is going on.
The Console Window

One feature of the web browser that is useful for testing and debugging is the console window.  How you view the console window varies depending on which browser you are using.

Run the program again (you should see a blank page) now press F12 to see the console…
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We will use the console to test that the code is working correctly.
Modify the KeyboardEventHandler function like so…

                //function to handle keyboard events
                function KeyboardEventHandler(event)

                {

                    //indicate that a key has been pressed
                    console.log("You pressed a key");

                }
Now run the page – press F12 and try pressing the keyboard (if it doesn’t seem to be working try clicking the page to make sure it has the focus)
You should see something like this…
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OK – it proves the event is working but there is one other important bit of information we will need that is “which key was pressed?”

Key Codes

In order to identify which key is being pressed we need to know the key code for the key.

Each key on the keyboard is allocated a number which uniquely identifies that key.

Modify the function like so and we will find out the key codes we are interested in.

                //function to handle keyboard events
                function KeyboardEventHandler(event)

                {

                    //display the keycode for the key
                    console.log("You pressed key " + event.keyCode);

                }
You will discover the following codes


Up
38


Left
37


Right
39

Down
40

This now allows us to construct an if-statement allowing is to make use of the user input.
There is one problem at this stage that we need to think about.
Remembering key codes is a pain.

If we ever want to write code that uses key codes we will probably need to work out what they are all over again.

In the interests of code maintenance and re-use we will introduces a class called keycode.js which allows us to associate sensible names with the keycodes.
(Code taken from “Foundation HTML5 Animation with JavaScript” Billy Lamberta & Keith Peters)

Create a new folder in the project and a new JavaScript file called keycode.js like so…
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Paste the following code into the JavaScript file…

/**

 * A list of JavaScript key codes to reference by name.

 * From 'Foundation HTML5 Animation with JavaScript': http://amzn.com/1430236655?tag=html5anim-20

 */
var keycode = {

  BACKSPACE: 8,

  TAB: 9,

  ENTER: 13,

  COMMAND: 15,

  SHIFT: 16,

  CONTROL: 17,

  ALTERNATE: 18,

  PAUSE: 19,

  CAPS_LOCK: 20,

  NUMPAD: 21,

  ESCAPE: 27,

  SPACE: 32,

  PAGE_UP: 33,

  PAGE_DOWN: 34,

  END: 35,

  HOME: 36,

  //arrows
  LEFT: 37,

  UP: 38,

  RIGHT: 39,

  DOWN: 40,

  INSERT: 45,

  DELETE: 46,

  //numbers
  NUMBER_0: 48,

  NUMBER_1: 49,

  NUMBER_2: 50,

  NUMBER_3: 51,

  NUMBER_4: 52,

  NUMBER_5: 53,

  NUMBER_6: 54,

  NUMBER_7: 55,

  NUMBER_8: 56,

  NUMBER_9: 57,

  //letters
  A: 65,

  B: 66,

  C: 67,

  D: 68,

  E: 69,

  F: 70,

  G: 71,

  H: 72,

  I: 73,

  J: 74,

  K: 75,

  L: 76,

  M: 77,

  N: 78,

  O: 79,

  P: 80,

  Q: 81,

  R: 82,

  S: 83,

  T: 84,

  U: 85,

  V: 86,

  W: 87,

  X: 88,

  Y: 89,

  Z: 90,

  LEFT_WINDOW_KEY: 91,

  RIGHT_WINDOW_KEY: 92,

  SELECT_KEY: 93,

  //number pad
  NUMPAD_0: 96,

  NUMPAD_1: 97,

  NUMPAD_2: 98,

  NUMPAD_3: 99,

  NUMPAD_4: 100,

  NUMPAD_5: 101,

  NUMPAD_6: 102,

  NUMPAD_7: 103,

  NUMPAD_8: 104,

  NUMPAD_9: 105,

  NUMPAD_MULTIPLY: 106,

  NUMPAD_ADD: 107,

  NUMPAD_ENTER: 108,

  NUMPAD_SUBTRACT: 109,

  NUMPAD_DECIMAL: 110,

  NUMPAD_DIVIDE: 111,

  //function keys
  F1: 112,

  F2: 113,

  F3: 114,

  F4: 115,

  F5: 116,

  F6: 117,

  F7: 118,

  F8: 119,

  F9: 120,

  F10: 121,

  F11: 122,

  F12: 123,

  F13: 124,

  F14: 125,

  F15: 126,

  NUM_LOCK: 144,

  SCROLL_LOCK: 145,

  //punctuation
  SEMICOLON: 186,

  EQUAL: 187,

  COMMA: 188,

  MINUS: 189,

  PERIOD: 190,

  SLASH: 191,

  BACKQUOTE: 192,

  LEFTBRACKET: 219,

  BACKSLASH: 220,

  RIGHTBRACKET: 221,

  QUOTE: 222

};

To link the class file with the web page we need to import it into the page like so…

<body>
        <script src="classes\keycode.js"></script>
        <script>
Next we need to modify the event handler like so…

                //function to handle keyboard events
                function KeyboardEventHandler(event) {

                    //if the up arrow is pressed
                    if (event.keyCode == keycode.UP) {

                        //activate the thrusters
                        console.log("Activate thrust");

                    }

                    if (event.keyCode == keycode.LEFT) {

                        //go left
                        console.log("Go left");

                    }

                    if (event.keyCode == keycode.RIGHT) {

                        //go right
                        console.log("Go right");

                    }

                    if (event.keyCode == keycode.DOWN) {

                        //kill engines
                        console.log("Stop thrust");

                    }

                }
This makes the code much easier to read than having to remember the actual key codes.
We may now set about adding the new functionality to the lander.html page.

Open lander.html.

First we need to tell it about the keycode.js class…

<body>
    <canvas id="canvas" width="400" height="400"></canvas>
        <script src="sprites/saucer.js"></script>
        <script src="classes\keycode.js"></script>
        <script>
Next we need to add the event handler function to the load event handler…
            //this function will always be executed when the page loads
            window.onload = function () {

                //create a reference to the canvas
                var canvas = document.getElementById('canvas'),

                    //access the 2D drawing API
                    context = canvas.getContext('2d'),

                    //new instance of the Saucer class
                    ship = new Saucer();

                //function to handle keyboard events
                function KeyboardEventHandler(event) {

                    //if the up arrow is pressed
                    if (event.keyCode == keycode.UP) {

                        //activate the thrusters
                        console.log("Activate thrust");

                    }

                    if (event.keyCode == keycode.LEFT) {

                        //go left
                        console.log("Go left");

                    }

                    if (event.keyCode == keycode.RIGHT) {

                        //go right
                        console.log("Go right");

                    }

                    if (event.keyCode == keycode.DOWN) {

                        //kill engines
                        console.log("Stop thrust");

                    }

                }
Lastly we need to add the event listener to the page…
<!DOCTYPE html>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
    <meta charset="utf-8" />
    <title>Space Lander</title>
    <link rel="stylesheet" href="StyleSheet.css" />
</head>
<body>
    <canvas id="canvas" width="400" height="400"></canvas>
        <script src="sprites/saucer.js"></script>
        <script src="classes\keycode.js"></script>
        <script>
            //this function will always be executed when the page loads
            window.onload = function () {

                //create a reference to the canvas
                var canvas = document.getElementById('canvas'),

                    //access the 2D drawing API
                    context = canvas.getContext('2d'),

                    //new instance of the Saucer class
                    ship = new Saucer();

                //function to handle keyboard events
                function KeyboardEventHandler(event) {

                    //if the up arrow is pressed
                    if (event.keyCode == keycode.UP) {

                        //activate the thrusters
                        console.log("Activate thrust");

                    }

                    if (event.keyCode == keycode.LEFT) {

                        //go left
                        console.log("Go left");

                    }

                    if (event.keyCode == keycode.RIGHT) {

                        //go right
                        console.log("Go right");

                    }

                    if (event.keyCode == keycode.DOWN) {

                        //kill engines
                        console.log("Stop thrust");

                    }

                }
                //add a listener for the keydown event
                window.addEventListener('keydown', KeyboardEventHandler, false);

                (function drawFrame() {

                    //clear the canvas for the new frame
                    context.clearRect(0, 0, canvas.width, canvas.height);

                    //draw the lander
                    ship.draw(context);

                    //get the next animation frame
                    window.requestAnimationFrame(drawFrame);

                })();

            }

    </script>
</body>
</html>
Test the code with the console open to make sure that the events are being triggered correctly.
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